Introduction
This contest on arc segmentation held at the fourth International Workshop on Graphics Recognition (GREC'2001), Kingston, Ontario, Canada, September 7-8, 2001 is the fourth in the series of graphics recognition contests organized by the International Association for Pattern Recognition's Technical Committee on Graphics Recognition (IAPR TC10). The first contest, held at the GREC'95 workshop in University Park, PA, focused on dashed line detection [1] , [2] , [3] . The second contest, held at the GREC'97 workshop in Nancy, France, attempted to evaluate complete raster to vector conversion systems [4] , [5] , [6] , [7] . The third contest, held off-line in association with the GREC'99 workshop in Jaipur, India, also aimed to evaluate complete raster to vector conversion systems.
Following the success of these three contests, in this contest we focus on testing the abilities of participating algorithms and systems to detect arcs from raster images. In this contest, we test the participating systems on-site with synthesized and real scanned images at different levels of quality and complexity. We use a metric, based on a previously developed line detection performance evaluation protocol [8] , to measure the overall performance of each system. In this short paper, we briefly describe the contest rules. An extended summary of the contest and its outcomes will be presented in the post-workshop proceedings.
Ground Truthing for Test Images
Our test set consists of seven images: four synthesized images and three real scanned ones. For synthesized test images, we first compose a ground truth vector drawing containing arcs of various radii, central angles, and line widths, as shown in Figure 1 . While converting the ground truth drawings into images in binary TIFF format, we add four types of noise: Gaussian, high frequency, hard pencil, and geometry distortion. The effects of these noise types are shown in Figure 2 while their detail modelling processes are described in [9] . For each ground truth vector drawing in Figure 1 , we synthesize four test images, each containing only one type of noise. For scanned images, we select three real drawings and scan them into binary TIFF images to be used in the contest. The ground truth vector files for these real images are obtained by manually measuring their geometry parameters. All ground truth vector files are in the VEC format defined in [10] . Other pre-contest training images and the performance evaluation software have been uploaded on the contest website [11] for participants to try their systems. 
Performance Measurement
In the contest, we plan to run each participating algorithm on the system supplied by the contestant, which implements the algorithm on all seven test images. The arc segmentation results will be stored in the same VEC format files. A single performance metrics is then calculated for each test image based on the difference between the result VEC file and its ground truth VEC file. To measure the difference between ground truth arcs and recognized arcs, ground truth arcs should be matched with the recognized ones. We define the matching degree of a pair of arcs based on the overlap area and the extent to which the endpoints match. Let c = k ∩ g denote the arc segment of the recognized arc k that overlaps the ground truth arc g. The method of calculating c is presented and illustrated in Figure 3 . A ground truth arc and a recognized arc are defined to be overlapping if the overlapping distance (d overlap ) is smaller than half the ground truth line width. As Figure 3 shows, the overlap distance, is defined as the Hausdorf distance-the maximum of all minimum distances between the points on k and g in the overlap area. The overlapping distance and the distances between the two arcs at the overlapping segment's two endpoints (denoted by d 1 and d 2 ) are used to define the vector detection quality of the overlapping segments and to calculate the following performance metrics. In a nutshell, the vector detection quality is measured by the detection accuracy using a number of criteria, including the endpoints, the location offset, the line width, the geometry, and the line style. To compute VRI all , we compute and record the vector detection quality of these overlapping segments, as well as their lengths, for both the ground truth arcs and their matched recognized arcs. The Basic Quality, (Q b ) is then computed as the length weighted sum of the vector detection qualities of overlapping segments. Additionally, we compute the Fragmentation Quality, (Q fr ), which is the measure of the detection fragmentation and/or consolidation, and the Total Quality, (Q v ), which is the product of Q b and Q fr , for both the ground truth arcs and their corresponding recognized arcs. The total Vector Detection Rate, D v is length weighted sum of Q v of all ground truth arcs, the Vector False Alarm Rate, F v , which is the length weighted sum of 1-Q v of all recognized arcs. Finally,we get the Vector Recovery Index as VRI= (D v 
Once we obtain the VRI for each test image, we define the overall performance of an algorithm/system as the average of the average performance of the four synthesized images and the average performance of the three real scanned images:
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